1988 


519 


rgam- 
(l Ein- 
Jfrak- 


jcl 60 
|cOH/ 
15 ml 
|misch 
(Ve 
ingin, 
|mg 1, 
tinin- 

Imato- 

frcv 

ennt. 

(Terek, 

chan- 

t ogra 
gkfi- 


1 . 2 , 

p); IR 

1275; 
; 5 

(10); 


!): 285 
1450; 
mil 
35.) 
HMK: 


[imp.: 
b -* 
Hr); 
|(H-I, 
H-6,, 
d. 

Hr); 

F"(c- 


lemic 
isscn- 
ut fiir 
Frau 
6r die 
Indu-- 


bvayunine: A New Indole Alkaloid from Ervatamia yunnanensis 
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Abstract: Nine indole alkaloids have been isolated from the roots of 
Ervatamia yunnanensis and identified as: heyneanine (1), ibogamine 
d), coronaridine (3), voacangine (4), voacanginc hydroxyindoleninc 
(5),ibogaine (6), ( + )*minovincine (7), voachalotin (8), and a ncwcom- 
fotffld named ervayuninc (9). The structure of ervayuninc has been dc- 
Wmined from physical and spectral data. 


Introduction 

There arc 120 species belonging to the genus Ervatamia, among 
•hich 15 species and 5 varieties are known to be present in 
China (1). i 

Ervatamia yunnanensis Tsiang (Apocynaceae), called Yun- 
un gou ya hua in China, is a shrub or arbor distributed in the 
| Yunnan and Guangxi provinces (2). The plant has been used in 
Chinese folk medicine for the treatment of hypertension. The 
chemistry of this plant has not been studied previously. Now wc 
itport the results of investigations on the chemical constituents 
(4 Ervatamia yunnanensis. 


Results and Discussion 


; Nine indole alkaloids have been isolated from the roots of Er- 
Mtamia yunnanensis. Eight of them are known and identified 
s: heyneanine (1), ibogamine (2), coronaridine (3), voacang- 
| ¥ (4), voacanginge hydroxyindolenine (5), ibogaine (6), 
(f)-minovincinine (7), and voachalotin (8) (3) while the last 
Me is a new compound, for which we propose the name er- 
| wynnine (9). 


i 1 Institute of Materia Medica, Chinese Academy of Medical Sciences, 
||;.IXian NongTan Street, Beijing, People’s Republic of China. 

.. * Address for correspondence. 
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The IR spectrum of ervayuninc (9), m.p. 153-1.54 °C, [u],'y: 
— 26°, CigF^NjO (based on HRMS), showed absorptions at 
3400, 1620, 1460, 735 cm" 1 , while its UV spectrum possessed 
maxima at 229, 284, 292 nm, suggesting the presence of an in¬ 
dole skeleton. The mass spectrum of 9 showed characteristic- 
fragments of vonphyllinc at mlz 156, m/z 144, mlz 130, andm'z 
140, m/z 157, m/z 249 (4), which belongs to the indole alkaloids 
of the quebrachamine type (5). Comparison of physical and 
spectral data (Tabic I) with those of voaphyllinc showed that 
ervayuninc (9) might be an enantiomer (cf. formula 11) of voa- 
phylline whose stereochemistry has been determined by X-ray 
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Table I. Data comparison of compound 9 and voaphylline (4). 



compound9 

voaphylline (4) 

molecular formula 

c,„h 24 n 2 o 

C, v H, 4 n,o 

mp 

153-154 °C 

168 °C 

Mu 

-26° 

+ 24° 

UV (log c) nm 

229 (4.50), 

230(4.52), 


284(3.83), 

286(3.85), 


292(3.81) 

292(3.84) 

1R (cm -1 ) 

3400,3350,1620, 

1460,735 

3487,1625,1570 


296,267,249, 

296,267,249, 

MS (ml 2 ) 

157,156,144, 

157,156,144, 


140,130,122 

140,130,122 


Table II. ‘H-NMR data for compound 9. 


proton 

chemical shifts 

proton 

chemical shifts 

H (A ,-3 b 

2.72 (d) 

H-14 

3.19(d) 

H,u r 3 b 

3.35 (d) 

H-15 

2.97(d) 

1W5* 

2.28 (m) 

H A -16 

4.22(t) 

H(B)-5‘ 

2.65 (m) 

H b -16 

2.78 (dd) 


2.36 (m) 

Ha-17 

2.28 (dd) 

H ( u)- 6 J 

2.88 (m) 

H b -17 

1.80 (t) 

11-9 

7.50(d) 

H-18 

0.80 (t) 

H-10 

7 - 12 (t) 

H-19 

1.18(q) 

11-11 

7.15 (t) 

H w -21 

1.76(d) 

H-12 

7.34 (d) 

H (e) -21 

2.42 (d) 

^ 3 A. 3 U = 

14 Hz; iy 10 = 8 Hz; iju t w 

8 Hz; in 12 = 

8 Hz; 

i 14 . 15 = 

4 Hz; i l6A pa = 14 Hz; J l6A 

16B = 14 Hz; 


Abb, 17 A 

— 7 Hz; J i 7 A |7b — 14 Hz; J j# 19 — 7 Hz; 


hlu,2\e 

= 14 Hz. 




(a) axial (e) equatorial. 

b,c,d Assignments may be interchanged. 


Table HI. l 3 C-NMR chemical shifts for compound 9 and voaphylline. 


carbon compound 

9 

voaphylline 

(9) 

carbon compound 

9 

voaphylline 

(9) 

2 

139.3 

139.1 

13 

135.5 

135.2 

3 

53.8 

53.2 

14 

52.3 

52.1 

5 

53.5 

53.5 

15 

59.2 

59.3 

6 

26.0 

25.9 

16 

23.2 

23.0 

7 

109.7 

109.0 

17 

36.5 

36.3 

8 

128.5 

128.3 

18 

7.3 

7.2 

9 

117.7 

117.2 

19 

32.3 

32.1 

10 

118.7 

118.2 

20 

33.6 

33.3 

11 

120.6 

120.1 

21 

58.6 

58.1 

12 

110.0 

109.9 








crystal diffraction (6). This suggestion is supported by specuil I 
data of ‘H-NMR (Table 11), 2D-NMR (Fig. 1), and "C-NMi 
(Table III). 

A one proton signal at 6 = 4.22 ppm in the 400 MHz *H- , 
NMR spectrum of 9 is assigned to 16-H (A) , since it is deshielikd ■ / 
by the unshared electron pair of N (b) (7) as well as by the arona- 
tic ring 3 . The COSY spectrum of this compound (Fig. 1) 
showed that the signals at 6 = 4.22 (t, J = 14 Hz) and 6 = 2.3 
ppm (1H, dd, J = 14 Hz, 7 Hz) are both correlated with the signifc 
at 6 = 2.78 (1H, dd, J = 14 Hz, 7 Hz), and 6 = 1.80ppm (1H.U 
y = 14 Hz), but no correlation between the signals at 6 = 4.22 
and 6 = 2.28 ppm, nor between those at 6 = 2.78 and 6 = 1.80 : 
ppm was observed. Thus, the chemical shift at 6 = 2.78 pps 
should be assigned to I6-H (u) , while those at 6 = 2.28 andd» 

1.80 ppm to 17-H (a) and 17-H (B) , respectively. 

The stereostructure of 9 showed that the three-membered 
epoxy ring is located in an cx-position. This is in agreement wilk 
a downfield shift at 6 = 1.76 ppm of the axial proton at C-21. A 
{1-position of the three-membered epoxy ring would cause i 
strong shielding to the C-21 axial proton (cf. formula 12) (8). 


Materials and Methods i ; i 

The m.p. was determined by means of a Botius melting point apparan 
and was uncorrected. Optical rotation was measured on a Peik*.^ jft 
Elmer 241 polarimeter. 'H-NMR, 2D-NMR, and l 3 C-NMR spattf ;J jk 
were recorded in CDC1 3 with a Jeol FX-400 spectrometer; TMS*H,l 
used as an internal standard. 1R spectra were recorded with a Perk* *1 | 
Elmer 683 spectrophotometer, UV spectra with a Shimadzu UVJ# • 
spectrometer, and mass spectra with a ZAB-2F spectrometer. ii | 
The plant material was collected in February 1983 in Yunnan f 
vince (China). The botanical identification of this plant as Ervmmuf (4 
yunnanensis Tsiang was made at the Department of Medicinal PUN 'i ^ 
(Botany) of the Institute of Materia Medica, Chinese Academy 4 » | 
Medical Sciences. A voucher specimen is kept at the same DepUV. 
ment. 


3 This signal was incorrectly assigned to 14-H for voaphylline by 

etal(4) - m? 
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1. Upfield region of the COSY spectrum of compound 9. 

Alcoholic extraction of the air-dried root powder of Ervatamia yun- 
wirtvtis in the classical manner gave the total alkaloids. After the “di- 
mrric alkaloids” had been separated by filtration on the Scphadex LH- 
31 column, the “monomeric” fractions were further fractionated by 
o’lumn chromatography on silica gel and AI 2 Oj. The mixture of the 
■monomers” yielded heyneanine, ibogamine, coronaridine, voacang- 
mec. voacanginge hydroxyindolenine, ibogaine, (+)-minovincinine, 
irachalotin, and ervayunine. 

Ervavunine (9): colourless crystals; m.p. 153-154 °C, [a]o J : - 26 ° 
Ir = 0.05, CHC1,). UV 7 M ^"nm (lge): 229 (4.50), 284 (3.83), 292 
(1 SI); IR vSScm' 1 : 3400, 3350, 2910, 1620, 1460, 735; MS m/z (%): 
(M + , 85), 267 (7), 249 (15), 211 (17), 210 (15), 157(17), 156(41), 

mm). 143 ( 35 ), 140(100), 130(17), 124(18), 122(39), 110(17); 'H- 

VMR (400 MHz, CDCI 3 ) see Table II, U C-NMR (CDC1,) see Table 

111 . 
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